The antimicrobial, chemical and allelopathical properties of invasive alien weed Mikania micrantha Kunth ex H.B.K were analyzed. The extraction was performed in different solvents by soxhlet extraction technique. Some bacteria (Acinetobacter sp. and Bacillus subtilis) were found to be highly inhibited, whereas the extract was found effective against Fusarium species (F. eridiforme) among the fungi. Of all the solvents used for extraction, methanolic hot extract showed good antimicrobial properties against tested pathogenic strains. The preliminary qualitative phytochemical assay divulged the presence of glycosides and quinones in the test plant. Germination rate was higher for all crops with control treatment. The germination rate decreased with the increase in the extract concentration and was found to be lowest at 5% concentration of extract. Generally, the radicle length of all bioassayed species decreased with increasing concentrations of Mikania, with Barley and Paddy being the most susceptible to the plant extract at full strength. The broad spectrum of activity of the extract indicated possibilities for wide use of M. micrantha for controlling the human pathogenic bacteria and phytopathogenic fungus that have been widely destroying crops.
Introduction
Mikania micrantha Kunth ex H.B.K is one of the devastating invasive species belonging to family Asteraceae and is found to be growing best where fertility, organic matter, soil moisture and humidity are high enough. Because of its vigorous spreading nature, it suppresses the growth of other plants by shading light and smothering them, hence it has been named as 'Mile-a-minute" and is consistently ranked amongst the top three worst weeds of the world.
Mikania possess high allelopathic properties releasing chemicals to its surrounding that have the capacity to inhibit the growth of plants. Mikania debris incorporated into soil was found to inhibit and slow the seedling growth and germination in some crops. The extract of M. micrantha has a strong inhibition activity against many plant pathogens. In order to use the resource efficiently and provide theoretical basis for novel plant -derived fungicide developing, the chemical constituents, microbial activity and its allelopathic potentials has been investigated.
For centuries, plants have been continuously used as a source of medicines and the extract of plant have great potential as antimicrobial compounds against microorganisms (Gislene et al. 2000) . Allelopathy plays an important role in regulating plant diversity (Chou & Lee 1991) . In the beginning most of the allelopathic research was conducted to investigate the effect of weeds on crops and one crop on another. However, at present, the allelopathic crop and weed residues are being utilized for weed control in crops. The purpose of the present study was to elucidate the biological and chemical properties of M. micrantha extracts against different crops along with its medicinal effects. This paper also aims to unveil the allelopathic chemicals demonstrating their growth inhibition properties on the young seedlings of the different crop plants (Maize, Barley, Wheat and Barley).
Methodology
Sampling: Harvesting of the plant species were done in August. Whole plant parts were used for the experiment. The dry plant was pulverized to powder with the aid of grinder and was extracted according to their differential polarities. CFU/ ml. The standard culture inoculum of each fungal strain was prepared in potato dextrose broth (PDB) and adjusted to a range of 1×10 6 -5×10 6 spores/ml (Aberkene et al. 2002) .
Preparation
Antimicrobial susceptibility testing: Antimicrobial activity was tested by agar-well diffusion method for determining the susceptibility of different bacteria and fungus to extracts of M. micrantha. The inoculums of bacteria and fungi were prepared in Nutrient Broth and Potato Dextrose broth (PDB) respectively. In-vitro spreading techniques of the respective strains were carried out in Nutrient Agar and Potato Dextrose Agar medium. The different concentrations of the extracts were prepared and poured in well of diameter 6 mm. The different concentrations of the working solutions (100 mg/ ml, 200 mg/ ml and 300 mg/ ml) were prepared in DMSO (Dimethyl sulphoxide). 50 µl of the respective extracts were seeded into the wells and were incubated at 27± 1 o C for bacteria (24 h) and 37±1 o C for fungi (7 d). ZOI as indicated by the clear zone i.e. without growth of organism around the well was measured.
The tests were done in triplicates and mean value was taken. The solvent used for preparation of working solution was used as negative control. The zones of the solvents, if observed, were deducted from the zones of inhibition created by the crude extracts.
Phytochemical analysis: Standard phytochemical test was carried out on plant samples using method as given by Harborne (1998) to demonstrate the presence of different pharmacologically active compounds.
Allelopathical potentials: For calculating the allelopathic effect of the M. micrantha against other crops, the extract was prepared by imbibing the powder over night followed by filtration and evaporating in rotary evaporator. Different concentration of extract was prepared in water (10 mg/ml, 20 mg/ml , 30 mg/ml, 40 mg/ml and 50 mg/ml). Seeds of different crops were sown on a filter paper seedbed in sterilized petridishes. The filter papers were moistened with aqueous leaf extracts of the test allelopathic seeds. Control was treated similarly with distilled water. There were three replicates of each treatment with 10 seeds per Petri plate and were incubated in dark. At every three days interval, the germination percentage, roots and shoots length (cm) were measured till nine days. On final day of the experimentation, dry weight of shoots (g) and roots (g) were measured separately. Parallely, a control set of experiment was carried out for each replications.
Statistical analysis:
A complete randomized design with five replications was used for the extract studies. Experiments of aqueous extract were conducted thrice and the means of ten replicates were averaged. The obtained results were subjected to further analysis using SPSS (V.14).
Results and Discussion
The extract yield was found to be highest in the aqueous (15.9%) followed by the methanol (4.8%) and Acetone (2.6%) (Fig.1) . Analysis of antifungal activities against the different concentrations of the methanolic hot extract showed good inhibitory effect against F. moniliforme and F. proliferatum. 
Values are an average of three replicates "-": No inhibition
The extract did not show any inhibitory effect against Exserohilium and Stenophylum (Fig. 2) . In different solvent extraction, the extract of Mikania showed the good properties against F. moniliforme followed by the ether and ethyl acetate extract against F. eridiforme. Exserohilium turcicum was found not to be inhibited by any concentration of the different extracts (Table 2) . Bacillus subtilis, Acinetobacter sp. and S. Typhi were found to be greatly inhibited by the different extracts fraction Fig, 3 . Some of the tested bacteria were found not to be inhibited by the different concentrations of the obtained extract fractions (Table  3) The extracts of the plant shows the presence of Glycosides and Quinones. These compounds are known to be biologically active and therefore aid the antimicrobial activities of Mikania. These secondary metabolites exert antimicrobial activity through different mechanisms.
Germination rate was higher for all crops in control treatments. The germination rate decreased with the increase in the extract concentration and was found to be lowest at five percent concentration of extract. None of the paddy germinated at any treatment with extract at three days Fig. 4 (Table 4) . Similarly, the weight of roots and shoots were highest for Maize on control treatment followed by the Paddy (Table 5) . Shoot length and root length were found to be highest in wheat followed by the maize at nine days. The growth of the shoot and the roots of the paddy was found to be lowest, it means that the extract have the maximum allelopathic effect on the growth of the paddy seeds followed by Barley. Comparatively, the length of the roots was found to be longer than that of the shoots. In sharp contrast, the shoot of wheat was found to be greater than the roots. Generally, the radicle length of all bioassay species decreased with increasing concentrations of Mikania plant extract, with Barley and Paddy being the most susceptible to the root extract at full strength (Table 6, A large number of plants possess antimicrobial activity and some active components of them have become a potential source of new anti-infective agents against the different bacterial and the fungal strains. Plant offers a large range of natural compounds belonging to diffeent molecular families which have the various properties to humans. These molecules possess interesting biological activities which attracted several researchers to their elucidation to provide knowledge that will lead to advancement medicine. Plants may be considered as a famous chemical factory for the biosynthesis of a huge array of secondary metabolites. Many of these chemicals are utilized as medicines, scents, dyes and pesticides and are of commercial importance.
It is known that, in general, the Gram -negative bacteria are most resistant than the Gram-positive ones, however, the study showed that some of the Gramnegative organisms used in this study were found to be sensitive to the high concentration of the extract. Nevertheless, E. coli, which is a Gram-negative bacterium, was also inhibited by the plant extract.
Bacilli causes an array of infections from ear infections to meningitis, and urinary tract infection to septicemia. The broad activity of the extracts explains the widespread use of this plant for wound healing and other applications. Significant reductions in the germination and growth of the roots and shoots were observed as the extract concentration increased. This preliminary research suggests that M. micrantha contains potent allelochemicals that enhances its efficiency as a weed. On the other hand, residues or aqueous extracts of the plant may be useful for the different types of weed management.
In the germination of the crops seeds in the different concentrations of the extract, it was observed that the increase in the extract concentration have the inhibitory effect of the plants seed. Higher is the concentration of the extract, lower is the germination of the seeds and vice-versa. In the control treatment, the growth of the crops seedlings were found to be high than others. The growth's rate was found in the increasing order of Paddy, Barley, Wheat and Maize.
The experiments described here provide evidence of the existence of inhibitory factors in Mikania which can influence germination and growth of certain crop species. The tested species showed different responses to Mikania extract. Results of these studies suggest that Mikania has an allelopathic influence on other plants in addition to its competitive ability, as reported previously by Wong (1964) . Verification rests both on isolation of one or more active compounds from plants and on evidence that they exists and act in the soil system.
The experiments described here provide evidence of the existence of inhibitory factors in Mikania which can influence germination and growth of certain weed species. The test species showed different responses to Mikania extract differently to the germination of the different crop plants. Quantities of allelochemicals vary between different plant tissues, and under different phenological and environmental conditions (Putnam & Duke 1978 , Rice 1984 . The magnitude of allelopathic interactions is also dependent upon the concentration and chemical stability of the active compounds as well as upon plant tolerance to such compounds and their microbial metabolites (Phillips et al. 1980) . Thus, accurately characterizing allelopathy and its relative impact can be difficult unless such aspects are taken into account. Identification of the compounds responsible for the effects observed in these studies would further define this probable allelopathic interaction.
These days the focus on chemical interactions between plant and other organisms has been done, which is mediated by secondary plant metabolites. Induced chemical defense in plant, plant chemical communication, relationships between secondary plant metabolites and evolution has been tremendously increased.
